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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce influence upon 
electromagnetic coupling property which is to be caused 
by a wiring layer formed on an external circuit board, in a 
mounting structure of a package having an 
electromagnetic coupling part to the external circuit 
board. 

SOLUTION: In a package 1 for high frequency, a first 
signal transmission line 7 whose one end is connected 
with a high frequency element 5 is formed on the 
surface of a dielectric substrate 2, a second signal 
transmission line 8 is formed on the bottom surface of 
the dielectric substrate 2, a first ground layer 6 is 
formed in the dielectric substrate 2, and the other end 
of the first signal transmission line 7 and one end of the 
second signal transmission line 8 are faced each other 
by interposing a slot hole 9 formed on the ground layer 6 
and electromagnetically coupled. In a structure mounting 
the package 1 for high frequency on the surface of an 
external circuit board 10 where a third signal 

transmission line 12 is formed at least on the surface, and a second ground layer 13 is formed 
inside, a region 15 where a ground layer is not formed is formed at least in a part positioned just 
under at least a slot hole 9 forming part of the second ground layer 13 in the external circuit 
board 10. It is preferable that a plurality of through hole conductors are formed in the second 
ground layer 13 around the region 15. 




LEGAL STATUS 

[Date of request for examination] 1 6.06.1 999 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3181036 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAOraqEmDA41 1 340371 P1 .h... 04/03/1 5 



Searching PAJ 



2/2 V 



[Date of registration] 20.04.2001 
[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAOraqEmDA41 1 340371 P1 .h... 04/03/1 5 



d9) B*a#fiFff up) < 12 >&N94 ! $ffF£t4B (A) a\)&wmm'£M&n 

11-340371 

iWAmB (1999) 121310 6 

23/12 3 0 1 L 
23/04 F 



(51) Int. CI. 6 ^SUte^ • F I 

HO 1 L 23/12 3 0 1 HO 1 L 

23/04 



SSiS* # Bf*«OSc2 OL (±81) 



(21) tammn 


#P¥10-149380 


(71) ffiPA 


000006633 












(22) (una 


¥fi£l0^(1998) 5^29B 






^C«5^^0{*^KWBB.i,^®fBr6#ite 






(72)5 


mm 


ffiya&^ffl#rfcLijTBTi#4*t ^-tr^^ic 






(72)5 


mm 


SRilJ «i- 

fiiyE©!)PrB#majTBTl#4*l ^-t^s 



(54) mw<D&m MmfomnvT-wmgimm. 



(57) [gift] 

t*«*n"fc»ifln»eaMW7*«. i§m#g«i 2 &® 
3 o«^e2i*» i 2«i»«sn. i*3«jcjs2©^ 

SL<H SSI 2©y7>K113l;« 




(2) 



1 



[»m»*©«!in 

SSnt^^ 1 ®^7> Klt^lrll. 10 

% t &&wt l r a: & jgffl a y y- wttmm it fc *> 
war a «n?r»c, ^9>KH#»j«fH«e»tt 20 

[0 0 0 1] 
[0 0 0 2] 

Strict D MSnfc^t t*7^ l*3lc¥^^Sr 

40 

[0003] co^tr^rtKiRttansiii***^ 
[0004] autf, jSHtt^tmftWfcftttsnfc 

««*a6«0«iB*iliffibTBI«flc*«l6iBST5l*EI 
aS^LTJt«LT*Sl/THfc. 50 



#Bfi¥ 1 1 - 3 4 0 3 7 1 

2 

[0005] mtzmmmtLT. mm&mrtv5—y<D 

SS t ffi H «3H^ £ £ £611**15 * JWT Z «t 5 K §2 »* 6 n 
[0 0 0 6] 

[*w***p*b«fc-5fr*sRH] ba>bftd<e>, sataro 

©*«f;:§l€rtiibfclS, *M*a»*TM&*MM&a<-7-f * 

n x h u y^K*^ x h u y y^ss^ t g& $ n & t 

TffiSrTS^i^'b. l&lffgET<Z>K#=W*#<ftD{I^ 

[ooo7] t-fc, mm#-&&mzMi$,isfzx)i<—*- 
)W#&mnfKm.m&£i>Tm^z>£. &w.m.mzMi& 

Hz^ji-e^stfteita^^i;. iisji^®«T^ffl-r 

[0 0 0 8] Z\<D£z>J3.ft%:Omffi$Lm^v>r-i?<Dm 

\z&i$,zntc7.nv hmz&.-o-cmmt$-&Z1£2>Z\£IZ 

gg¥9 - 1 8 6 2 6 8^) . 
[0 0 0 9] £Z\*>&. ZO&m&mrty'r — zS&mx 

<Dm%m&*Wf&^ntzn^®&&fa<D&w\zMi&iit\ 
itm&m\z&m?z>®&. ^m^mmzm^ntzm 

[0 0 10] 

%m,£*x Mt-j te\zBrfL2ntzmmfo&m&&£<D7< 
u-y hn\z&z>nm&G&$:&Tz j £zz\£. £tz, m 

mrty*r-i?0)&m&\Zt$\,->T, '>ft< £hmmxay 
0, tt£ftffiia»S£££t?S«Bi|g£$^(Djg*&*|l 



3 

tO 0 1 1] BP*, ^REOSHttfflAWJr-^©^ 

fio^ics^snfciftt. ffiE8*#s«&EKffi* 

l©{i^ei£«SSSi:, MERf^*«©JKiifc#j*Sft 
tl, H3I2^1<75fS^eit^S&CDftil^gt» lHrES6 2©{Ht 

fttf£ftl 2 © if 7 > K H jWRW- & tlTfc-S fl-gBHgSStS 
©SHKttSU i!9E/V;/y-:x©ii(jESfl2©{f^tei* 
d£8&£, itaE^W®B««©!S3©{s#ei2l*§l8&<h£«] 

< ifcUME/'Wdr— ^KfettSii&EXDy HTL^JSSCia 

[0 0 12] *&, mE^5>t«JI*»«SI*«BOIW 
BJR2©if5>l<Jifctt,. 

[0 0 13] 

^^tlfcBlWfi^eii^SSt, lfflE8fSft:£«©J£B5 
{CJ£j&£nfc?f§2©{i^£i*ig|}S8<i:£. ME8t*#£« 

[00 14] n«5ia«S*«lCKW6nfc^5>K 
[0 0 15] 

**ifi*Hffifca^#»j!6-r*. 0 i 



(3) ¥fffl¥-l 1 - 3 4 0 3 7 1 

4 

X* 4F*3<73^m**S2S3n(3MM I C, M I Cti.E<D 
[0 0 16] ^#312. *+t?T-* 4^e©m«iK* s n 

io [0017] ^jgwctna:, Jtw&nvmnytr— 

yl0+ttr^ 4|*s©Si«M*:S«2©aiaT»;:tt. AH 
*iM3nx*D, C©igSg&7©3fggBte, UMiSI^S 

[0 0 18] Sfc, SHMt££2rt8IU;:tt. ^10^7 

20 [0 0 19] K«#Sfi2©J6ffil;rtt, ^2© 

[0 0 2 0] -5-L-T, ^7>H16l:(j««:^Sn 
h?L 9 nT*3D, f§l©fs^lfe 

i*^S§7 <hgI2©<s#£i£*iS8 8 ttt, rcDXP-vhTL 

[0 0 2 1] d©««8Sg£8fjgte. AttWKtt, B2C 
30 itiil:, XU7h?L9tt> SjatSiatA^fiK-Sfi 

7L9©fii2©fi£ a tt. «^©e2IS»** ±tf 
Mlft-stOifcg id / 2 ffl^cog^ ic-T *©rt*3* L 
<> xny h?L9©$Sia©g;* bteei2l{f^t©i£:fiA© 
l/5ffl3®gS^f. 1/5 OfflScDgSCTlgjrrsCD 

[0 0 2 2] -€-LT, JfS 1 ©{s^£i*i&8& 7 fccktffg 2 

40 T, ¥®W»t:*T. XDyNft9©t<,«xtIIU S 

[0 0 2 3] ±E<0*«jftffl/^vy-^l**8E 

■r*&«>©n*iiB**i ok-mus, *6&ssi 1© 
SiB(ciiSHiS<i#*tgjtpi^^3©fi^ejS»Ki 2 
4»»USnTl»S. d©fl.§B!5!S&»1Kl 0©ftgB 

m ^em^ss 1 2 »a, i2©^7>KH3tifci;, 

50 V-f?DAh'Jy^»SMl/T^5. 



(4) 

5 

[0 0 2 4] *%W\Z£tT.ii. ±e©«WE*»6fcSK« 

)iftffl/N°-yy-->* i <Dm.mzmm^ntzm2 ©<t 
m& 8 -hfl-gBmssate i o±c»*sftt*3o«^e 

[0 0 2 5] «fcD#W*W»Ctt. 7^?DXMJ7^M 
*>€>&**2©flMH52!*i&8i. V-f * PX h U -y 7 

0. t:t, i3©/V^ 

-V s icDj£fflJc*5tt*Ei»A^ — >SC*t"J;ptw, |g 

K«fcoT»J*U i:fcn«lHlttS«l 0Ki:6W-SjS3© 
«^fii5l»Kl 2©^gBt>. ^2<Dfi^eill^SStill 

T«fc3«C, iSISl 2 0DWflatC— ^CD^7>HB1 2' £ 20 

^-n<=>©i88§8, 12i, :7*9>K)I8' t^7>HI 
12' ra±£¥EB»fc<fcD»ttT*£<fc»::«fc9Gai8Hte 

>HB8' »i/^y^r-^l 2 |*JtC»*^7 

>H!6t tT7*-;U***fcttK««:*« 2 WffllffiH 
^fSbfc^X^W-va > (I^tf) HfCkoTjg 

[0 0 2 6] *«MfcJ:ntf, ftffilalBStiU 0{H\Z& 
B8SnfcH2 0^7>H@l 3fC*J*3V»T. ffiftifcfflA 30 

«cl 5te0 5©?SI2;7*7>KJf 1 3©A'^->0tC^T 
[0 0 2 7] ft*, Z.<Dt/7>Fm#mtfLfami 5«, 

0 5 lc*-r«fc5tx, fi£L<te, ¥B«l:*T, Hutea 
2T/TI it K *5 5 X P -y h ?L 9 © £ 

-r. mi ©«^eiiii»»7*j«t^jS2©«^e2aws8 

©XP-7 b?L9 *^X7J>6©^£aJLg&©ii:TgB££l"g- 40 
-r?.«fc-5»C^fiS;-r«.. «*tf, «^fit*i60GHz 
^7>Ki«5lcitl 511 Ml. Om 

[0 0 2 8] g=fc, n»@»S«l 0 t^^Ttt, f 3 
©<f*f 1 2, ^2®y7>Hll 3£A*1-lC, ifii 

B»ll6*«»«3n6ft««*4tf. *5£W\Z£ft. 

ttgBUJ&SS 1 OtOSffi^&SfltT. S2©y7>K 



#Bj?¥ 1 1 - 3 4 0 3 7 1 

6 

[0029] mz, ^ncinn mmis&tt^©^ 

»*»/MSK-r*fc«)C. 0 6 (a) ©&r®0£ij;tf 
(b) <nW,2<D?7> KB 1 3©/^->EIC^-r«t-5 

H3i:, «&©x;u-*-A-ii|#:i 7£j£sgL, ^iH 
Hi 6ftftmfiswc(B@iT^c«i:^ii*b^. cne. 

z tts^sn*. z\<D7,)v—fc-)vm&i 7<Dmmz& 

[0 0 3 0] d©X;L— Jfr-^jUftl 7te, ft 
gBdlS&g« 1 0 ©^®, Hc®*^t^aF*gg|5(C«<*:B 1 8 
£ffi*fi£L, f(Di#Bl 8i;^2©5 r 7>Fil 3t$ 

[0 0 3 1] Jtf2©/''?-y7--^ 1 ©^m<*S«2 

*3 .t^nffiiEiBse i o <Dft&mm& 1 1 a, 7^st 

(A 1 2 0 3 ) , A7-f h- #^X, ^f^X-t^S -7^ 
X, &itT)l>5.-<yA (A 1 N) . (S i 3 N 

[0 0 3 2] A'7^r-yl f*i©{Htea£*il8S. ^ 

5>>b*lf &£?©«#», ftg&[H]g&g& 1 0\z&ttZ>mn 

$<-r-5fcJ6(C, Ag, Cu, AufCfigft^^ffl 

i7Xfr<=>&£41£, if£iagEi558 0 0~1 0 0 0'Cg« 
©# 7 Xir 7 5 -7 * X #©{£ia*&*§tt©-fc 5 5 -7 * X * 

[0 0 3 3] 

*SS#J 1 

0 1 ©il5^j$fflA'7y— v^&^T. ^^^8. 9. m 
iS*2 9. 0 X 1 O" 4 mi£m&L&.6 0 GH z) ©t 

;ps^e.ftsffs 400 umomntt&mz? 

7^>£®ttiT£mi&<kzm2©{f^eiitig§lS&, £ ■=> 
»C»«**«oaffi*»6 2 0 0 unKDm-ZttLSiZWil © 
> KBSr. i^^^^©mjSSfc^fe1±T 
l^ltttlTWlfc. fUT, *ffi©H§li3<fctf|g2 

[0 0 3 4] fc*5, «m^^-g)5lC*5lt-5XP-7 h?L©g 
2ali0. 8 5mm, ^iabliO. 2mmiLT, 
aibftSy«:0. 3mmi:U;. 

[0 0 3 5] -7j, 2 . 3 , 9 . 0X1 

0- 4 (Sil^^K^l 0GHz) ®^7X;?DX-f7P 



7 

^&&s*3©«*»gau*», sg2©^7>K«:fcj;tf 

0&. SB2©y5>K)itt**?*ffi^& 1 
3 0 umCDgSS&BKJ&JfcLit. f 2^7>KI 

-D<tT-58f3. Omm, «3. 0 mm©IE;&Jg©^-7 > 
[0 0 3 6] tlT, i!;jimffl/-W'y-v J £>f§2tf){a^ 

U 19 OtiS©ig«T'MaiT, WI5#Ba^^Bt 

[0 0 3 7] #&n&*£ttK#LT. MMttJSrty*- 
-f-tffc:«fcD«llEU S2l«HtiH7i:SUfc. 75:*, 

n«0»*«±cD»3©«#e3M8B©iiin?tfofc. 

agon*. fl»*5 8GHz*&6 2GH 
z KTS 1 1 tfi- 1 0 d BJWT, S2 1*<-1. 2dB 

[0038] tu&m 2 

1S*2 9. 0X10- 4 0GHz) ©7 

;P5^-*»6&*J*S 4 0 0 ym(DglMSI:^>^X 

fcSf«ffSfi©Sffij&^ 2 0 0 umto&Z&MlzW, 1 © 

[0 0 3 9] fcis, ««it^«»C*Jtt*^Dy h?LO« 
abBO. 8 5mm. glatiO. 2mmtLT, 

[0 0 4 0] — fl-gBlelgSSffitLT, 1SS^5. 
0, HHSI&8. 0X10-" (*£Mttft6 OGHz) 

-7 7--v©xn-7 h?L)»Aff*T«>t 1 <&^T«IK3. 0 
mm, *3. Omm0IE*f©^7>KI#MS^?: 



(5) 1 1 - 3 4 0 3 7 1 

8 

SKgO. 2mmOt'7*-^eo. 5 mm^PH'CSBfi 
[0 0 4 1] ^©&, ±EW««ffl^y^r-^***« 

i t±<mm\zvx. 9vmmMW.mmizmmvtz. 
[0042] n^tiftmmmz-o^r. mmmitm 
tit. ry^-5?©««**^*««a>s*«@ 

SSSS±©m3©ffi^eM^£§ST©Gii|!»tti^^-7 h 
r 7-?7-T7-1*f--V®\fe{s. S 2 ltttt&H8 fcjRl, 
10 7c. ^«4 5GHz^e,6 5GHzl:t 

S 1 1 tfi- 1 0 d BJWT. S21*»-l. 5 d BK±© 

[0 0 4 3] JtKM 
nSBIUB&StSKis^T, S20^7>HIftl:i/7>H 
■#»J*»*«KW&^Et*e. 4<*i«ltB*C 

[0 0 4 4] »6ftfci»*»:^V»T, ^JfeCSJ 1 t Is) 

g&S«±©IE^@*T©e2l^tt^*-y H7-^77t7 
20 -ftfTlljeU S2 1«rttSH9l:*l/t. itOtl 

M$S*«4 5 GH z £l±*^ 6 5 GH z CT S 1 
1 : - 1 0 d BJ&Lk, S 2 1 : - 2 d BJEATtSSft*^ 

[0 0 4 5] 

[aw©***] eujasbfcao, 

mm \z & n s * * c t -c * * . 

[^ i ] sifcwt^TKHft/B/'w^— 

[0 2] *R9!K£t?«ftMttfflrtyjr--3>©)lllflre 

£>fc©©«lB80T&5. 
[S3] *5BWK:*J»%WH»ffl/^yy-5?©j£BOK 
40 i/^->@T$i5. 

[0 4] *»W»C*SW*^-«®(ft*«©aiHOE*/^^ 

[0 5] n«EISJi«»C*tt4JB2y7>K)i©IB«A 
:*->0T&3. 

[0 6] (a) fi©*ttttttlcS-3<*aiEl»SC©« 
H§»rS0. (b) tt. JB2f 7>KJP©SEtt/^->H 

[0 7] *anic£tt«XMttffl/'<y^-3'a>*tfiaK 

*«^©*S*iBK:43tt*£j£»«: (S2 1) «Sm^^ 
50 TBTftS. 



(6) ftmW- 1 1 - 3 4 0 3 7 1 



9 




10 


[0 8] *Htt«/^!y4r--^***Ma)SiJ©n«ia»* 


7 


m i 


mzmmnm\srzm<D&m&& (S2 n mskz^rm 


8 


^2 0D{f^eii^S§ 




9 






1 0 






1 1 




»tt (S2D «**stat»5. 


1 2 


as 3 <Dmnfcmm& 




1 3 




1 ««*ffl/^yir— ^ 


1 4 




2 IffHttglS 


1 5 




3 M# 10 


1 6 




4 


1 7 




5 iKMttX? 


1 8 





6 Ilffl^7>HI 



[HI] [0 2] 





(7) 



&ffi¥- 1 1 - 3 4 0 3 7 1 



ims] [me: 




Frequency (GHz) 



(8) 

im9] 



ftmW- 1 1 -3 4 0 3 7 1 



1-1 - 

CO 




Frequency (GHz) 



